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Appendix Text
Even though, DTW is the golden standard for shape clustering of time series, we also took additional approaches to confirm that FGF2 evokes a wider mix of ERK signaling states within a cell population. In the 1st approach, we performed PCA analysis on the same pooled responses to EGF/NGF/FGF that we used for clustering ( Fig 1E) . Figure   EV2A shows the two first components that together account for 84% of data variability.
The responses to EGF gradually shift only along the 1st principal component (PC) with the increasing GF concentration. The response to EGF 0.25ng/ml is the most dispersed due to the highest cell-cell variability in the decay rate (Materials and Methods, Figure EV1A ). NGF responses vary along PC1 and PC2, although the responses to 25 and 250 ng/ml overlap due to saturation. The responses to FGF stimulation overlap the least of all three GFs and vary across both PCs.
In a 2 nd approach, we further explored how the dose response challenge of individual GFs might result in diverse single-cell ERK activity temporal patterns. We used a distance-based method to quantify separability between two populations of single-cell time series (Materials and Methods, Fig EV2B) . At every time point, we calculate the distance between two distributions of single-cell ERK responses. We then compute the area under curve of that distance over time (Materials and Methods, Fig EV2C) , which we use to construct dendrograms to visualize the separation of populations of single-cell responses in response to different GF concentrations ( Fig 1H) . The responses to EGF and NGF 0.25 ng/ml are the farthest from the remaining responses to EGF and NGF. The two EGF and NGF responses (25 and 250 ng/ml) that overlap in the PCA analysis in panel Figure EV2A , are also deemed close using our distance measure. Finally, FGF2 induces two types of responses located in two distant branches: 1st branch for 0.25 and 2.5 ng/ml that corresponds to a sustained response, and the 2nd branch (25 and 250 ng/ml) that corresponds to an adaptive response followed by a slow recovery towards sustained activity. Together, the PCA and the population distance, confirm a wider range of dynamic ERK signaling states induced by FGF2 in the 4-orders-of-magnitude GF concentration does response, compared to EGF and NGF.
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Model Equations Models pulse is visualized using the red dextran appearing between the cells. Scale bar = 10 µm.
Appendix dataset availability
The data archive available at https://data.mendeley.com/datasets/ccnxn84w8z/1 contains:
1. CSV files with single-cell timeseries for all GF stimulation conditions.
2. CSV files with single-cell differentiation data
